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Multi-power level control strategy of an electric heating cluster considering new energy consumption

YANG Yulong', WANG Tiantian!, CHEN Xiang?, JIN Rong*
(1. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China;
2. Fuyang Power Supply Company, State Grid Anhui Provincial Electric Power Co., Ltd., Fuyang 236000, China)

Abstract: At present, as a potential effective way of absorbing new energy, electric heating equipment has the problems
of low source-load matching and insufficient tap position optimization. Thus a multi-power level control strategy based on
a cluster control architecture of electric heating equipment is proposed. First, considering the objectives of user comfort,
economy and fairness of electric heating, the optimal benchmark gear is determined by an improved multi-objective
particle swarm optimization (IMOPSO) algorithm. Then, a corresponding relationship between comprehensive weighted
index and gear difference is established to determine the optimal multi-power grade gear difference. Finally, multi-power
level control of electric heating equipment is realized by constraining the equipment state and load transfer amount. The
simulation results show that compared with the traditional control method, the proposed strategy can further realize the
accurate absorption of new energy, improve user heating comfort level on the basis of improving load flexibility, and
provide a new feasible method for the new energy absorption control strategy.
This work is supported by the National Natural Science Foundation of China (No. 51907020).
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Fig. 1 Electric heating cluster control architecture
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Fig. 2 Second-order equivalent model of distributed
electric heating equipment
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Fig. 3 Operation status of a single electric heating device
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Fig. 7 Graded control strategy for electric heating equipment
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Table 1 Rated power of typical room equipment
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